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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sliding member, a 
compressor and a rotary compressor which are excellent in abrasion 
resistance and can be used stably for a longtime, by providing to a 
mixed layer with the grade of a carbon concentration in which the 
carbon concentration of a part near to the surface of the mixed 
layer is higher than a part separated from the surface. 
SOLUTION: An intermediate layer 61 consisting of Si is formed on a 
vane 6 comprising high speed tool steel by which a space in a 
cylindrical cylinder is partitioned into a high pressure part and a low 
pressure part, and a hard carbon film 62 is formed on this 
intermediate layer 61. This hard carbon film 62 is formed to has a 
grade functional structure so that a carbon concentration is 
continuously lowered from an interface vicinity 62a toward the 
surface of a film layer 62b. Thusly, the carbon concentration is 
increased higher on the side of the interface vicinity 62a, therefore 
internal stress and film hardness on a side brought into contact with 
the intermediate layer 61 are small, and as a result a hard carbon 
film 62 hardly cause separation, is excellent in abrasion resistance 
and can be used stably for a long time. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the slide member which is equipped with the mixolimnion of the slide member body which has a sliding 
front face, the hard-carbon coat prepared on said sliding front face, the configuration element of said slide member 
body near [ which is formed in the field within said slide member body near / said / the sliding front face / said ] 
the sliding front face, and carbon, and has the inclination of carbon concentration where the carbon concentration of 
a part with said mixolimnion near the front face of said mixolimnion turns into concentration higher than the part 
which is distant from a front face. 

[Claim 2] The slide member according to claim 1 in which said mixolimnion is formed of installation of the carbon to 
the field near [ said ] the sliding front face of said slide member body. 

[Claim 3] It is the slide member which is equipped with the mixolimnion of the slide member body which has a sliding 
front face, the interlayer prepared on said sliding front face, the hard-carbon coat prepared on said interlayer, said 
interlayer's configuration element formed in the field in said interlayer near said interlayer's front face, and carbon, 
and has the inclination of carbon concentration where the carbon concentration of a part with said mixolimnion near 
the front face of said mixolimnion turns into concentration higher than the part which is distant from a front face. 
[Claim 4] The slide member according to claim 3 in which said mixolimnion is formed of installation of the carbon to 
the field near said interlayer's front face. 

[Claim 5] The slide member according to claim 3 or 4 in which said interlayer is formed from Si, Ti, Zr, germanium, 
Ru, Mo, W or these oxides, these nitrides, or these carbide. 

[Claim 6] A slide member given in any 1 term of claims 1-5 whose thickness of said mixolimnion is 5A or more. 
[Claim 7] A slide member given in any 1 term of claims 1-6 whose carbon concentration of a high concentration part 
with the highest carbon concentration is more than 20 atom % in said mixolimnion. 

[Claim 8] The slide member according to claim 7 to which said high concentration part exists in the field from the 
front face of said mixolimnion to less than 50% of the thickness of a mixolimnion. 

[Claim 9] A slide member given in any 1 term of claims 1-8 which have an inclination of hydrogen concentration 
where the hydrogen concentration of the part into which said hard carbon coat contained hydrogen and separated 
from the front face of said hard carbon coat becomes higher than the part near a front face. 

[Claim 10] A slide member given in any 1 term of claims 1-9 containing at least one sort of alloying elements chosen 
from the group which said hard carbon coat becomes from Si, N, Ta, Cr, F, and B. 

[Claim 11] Said hard carbon coat is a slide member according to claim 10 which has an inclination of alloying 
element concentration where the alloying element concentration of the part near the front face of said hard carbon 
coat becomes higher than the part which is distant from a front face. 

[Claim 12] Said hard carbon coat is a slide member given in any 1 term of claims 1-11 which consist of a diamond 
thin film, mixed film of diamond structure and amorphous carbon structure, or an amorphous carbon thin film. . 
[Claim 13] The compressor which equips any 1 term of claims 1-12 with the slide member of a publication. 
[Claim 14] The roller which was attached in the eccentric section of the rotating crankshaft and which has a 
peripheral face, The cylinder which has inside the sliding surface which contains said roller and slides in contact with 
the peripheral face of said roller, It is contained by Mizouchi formed in the inside of said cylinder, and has the vane 
on which a point slides in contact with the peripheral face of said roller, said vane is a slide member given in any 1 
term of claims 1-12, and it is the rotary compressor of said vane a point or whose lateral portion is said sliding front 
face at least. 

[Claim 15] The roller which was attached in the eccentric section of the rotating crankshaft and which has a 
peripheral face, The cylinder which has inside the sliding surface which contains said roller and slides in contact with 
the peripheral face of said roller. The rotary compressor said whose roller it is contained by Mizouchi formed in the 
inside of said cylinder, and has the vane on which a point slides in contact with the peripheral face of said roller, and 
is a slide member given in any 1 term of claims 1-12 and whose peripheral face of said roller is said sliding front 
face. 

[Claim 16] The roller which was attached in the eccentric section of the rotating crankshaft and which has a 
peripheral face, The cylinder which has inside the sliding surface which contains said roller and slides in contact with 
the peripheral face of said roller, The rotary compressor said whose cylinder it is contained by Mizouchi formed in 
the inside of said cylinder, and has the vane on which a point slides in contact with the peripheral face of said roller, 
and is a slide member given in any 1 term of claims 1-12 and whose inside of the slot of said cylinder is said sliding 
front face. 
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[Claim 17] The roller which was attached in the eccentric section of the rotating crankshaft and which has a 
peripheral face, and said roller are contained, and it is contained by Mizouchi formed in the inside of the cylinder 
which has inside the sliding surface which slides in contact with the peripheral face of said roller, and said cylinder, 
has the vane on which a point slides in contact with the peripheral face of said roller, and is the rotary compressor 
of said vane with which the hard carbon coat is formed in the point or the lateral portion at least. 
[Claim 18] The rotary compressor with which the roller which was attached in the eccentric section of the rotating 
crankshaft, and which has a peripheral face, and said roller are contained, and it is contained by Mizouchi formed in 
the inside of the cylinder which has inside the sliding surface which slides in contact with the peripheral face of said 
roller, and said cylinder, and has the vane on which a point slides in contact with the peripheral face of said roller, 
and the hard carbon coat is formed in the peripheral face of said roller, 

[Claim 19] The rotary compressor with which the roller which was attached in the eccentric section of the rotating 
crankshaft, and which has a peripheral face, and said roller are contained, and it is contained by Mizouchi formed in 
the inside of the cylinder which has inside the sliding surface which slides in contact with the peripheral face of said 
roller, and said cylinder, and has the vane on which a point slides in contact with the peripheral face of said roller, 
and the hard carbon coat is formed in the inside of the slot of said cylinder. 

[Claim 20] A slide member given in any 1 term of claims 17-19 which have an inclination of hydrogen concentration 
where the hydrogen concentration of the part into which said hard carbon coat contained hydrogen and separated 
from the front face of said hard carbon coat becomes higher than the part near a front face. 

[Claim 21] A rotary compressor given in any 1 term of claims 17-20 by which the interlayer is formed between said 
hard carbon coat, and said vane, the peripheral face of said roller or the inside of the slot of said cylinder. 
[Claim 22] The rotary compressor according to claim 21 with which said interlayer is formed from Si, Ti, Zr, 
germanium, Ru, Mo, W or these oxides, these nitrides, or these carbide. 

[Claim 23] A rotary compressor given in any 1 term of claims 17-22 containing at least one sort of alloying elements 
chosen from the group which said hard carbon coat becomes from Si, N, Ta, Cr, F, and B. 

[Claim 24] Said hard carbon coat is a rotary compressor according to claim 23 which has an inclination of alloying 
element concentration where the alloying element concentration of the part near the front face of said hard carbon 
coat becomes higher than the part which is distant from a front face. 

[Claim 25] Said hard carbon coat is a rotary compressor given in any 1 term of claims 1 7-24 which consist of a 
diamond thin film, mixed film of diamond structure and amorphous carbon structure, or an amorphous carbon thin 
film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a rotary compressor at the 
compressor list which uses a slide member and this slide member. 
[0002] 

[Description of the Prior Art] In recent years, as for the rotary compressor used for a 
frozen refrigeration facility, an air conditioner, etc., a service condition is becoming 
severe with high-performance-izing and a raise in capacity. 

[0003] In the rotary compressor, the pressure welding of a vane point and the sliding 
section of the roller periphery which is partner material is always carried out, and, for 
this reason, the sludge generated them inside [ in which the vane and the roller were 
contained ] the barrel cylinder. For this reason, the sludge was specifically stuck for 
the capillary tube, and there were a frozen circuit and a problem that refrigerating 
capacity declined. 

[0004] Furthermore, when the worst, supply of the refrigerant through a capillary tube 
might become impossible, and fatal damage might be done to the rotary compressor. 
Therefore, as slide members, such as a compressor and a rotary compressor, there is 
little generating of a sludge, and before is excelled in abrasion resistance, and a slide 
member which can use, being stabilized for a long period of time is desired. 
[0005] The purpose of this invention is excellent in abrasion resistance, and is to offer 
the compressor and rotary compressor which used this slide member for the slide 
member which can be used stabilizing for a long period of time, and the list. 
[0006] 

[Means for Solving the Problem] The slide member body with which the slide member 
according to the 1st aspect of affairs of this invention has a sliding front face, Are 
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formed in the field within the hard carbon coat prepared on a sliding front face, and 
the slide member body near the sliding front face. It is a slide member equipped with 
the mixolimnion of the configuration element of the slide member body near the sliding 
front face, and carbon, and the mixolimnion is characterized by having the inclination 
of the carbon concentration used as concentration higher than the part into which the 
carbon concentration of a near part separated from the front face on the surface of 
the mixolimnion. 

[0007] In the desirable operation gestalt according to the 1st aspect of affairs, a 
mixolimnion is formed of installation of the carbon to the field near the sliding front 
face of a slide member body. Since the hard carbon coat is prepared on the sliding 
front face, the slide member according to the 1st aspect of affairs shows the 
outstanding abrasion resistance. Moreover, since the mixolimnion is formed near the 
sliding front face of a slide member body, the adhesion over the slide member body of 
a hard carbon coat is good, and it can be used, being stabilized for a long period of 
time, without exfoliating. 

[0008] The slide member body with which the slide member according to the 2nd 
aspect of affairs of this invention has a sliding front face, The interlayer prepared on a 
sliding front face, and the hard carbon coat prepared on an interlayer, It is a slide 
member equipped with the mixolimnion of the interlayer s configuration element and 
carbon which are formed in the field in the interlayer near an interlayer s front face, 
and the mixolimnion is characterized by having the inclination of the carbon 
concentration used as concentration higher than the part into which the carbon 
concentration of a near part separated from the front face on the surface of the 
mixolimnion. 

[0009] In the desirable operation gestalt according to the 2nd aspect of affairs, a 
mixolimnion is formed of installation of the carbon to the field near an interlayers 
front face. As an interlayer, it is formed from Si, Ti, Zr, germanium, Ru, Mo, W or these 
oxides, these nitrides, or these carbide, for example. 

[0010] Since the hard carbon coat is prepared through the interlayer on the sliding 
front face, the slide member according to the 2nd aspect of affairs shows the 
outstanding abrasion resistance. Since the adhesion over the slide member body of a 
hard carbon coat is improved since the interlayer is formed between the hard carbon 
coat and the slide member body, and the mixolimnion is further formed near an 
interlayers front face, the adhesion of a hard carbon coat is raised further. 
[001 1] Hereafter, a matter common to the 1st aspect of affairs and 2nd aspect of 
affairs of this invention is explained as "this invention/' In this invention, although a 



2 



JP,10-082390,A 



mixolimnion is formed near an interlayer s front face near the sliding front face of a 
slide member body, it is desirable still more desirable that it is 5A or more, and 5A - 1 
micrometer of the thickness is 10A - 200A still more preferably. If the thickness of a 
mixolimnion is too thin, the effectiveness of the improvement in adhesion may not fully 
be acquired. Moreover, even if the thickness of a mixolimnion exceeds 1 micrometer, 
the effectiveness of the improvement in adhesion proportional to thickness is not 
acquired. 

[0012] In this invention, a mixolimnion has an inclination of carbon concentration 
where the near carbon concentration of a part becomes higher than the carbon 
concentration of the part which is distant from a front face on the surface of a 
mixolimnion. Therefore, the high concentration part with the highest carbon 
concentration exists in a mixolimnion, and, as for such a high concentration part, it is 
desirable to exist in the field from the front face of a mixolimnion or the front face of 
a mixolimnion to less than 50% of the thickness of a mixolimnion. Moreover, it is 
desirable still more desirable that it is more than 20 atom %, and the carbon 
concentration of the high concentration part in such a mixolimnion is more than 40 
atom %. 

[0013] As mentioned above, as for a mixolimnion, it is desirable to be formed by 
introducing carbon into the field near the front face of a slide member body or the field 
near an interlayer s front face. Installation of such carbon is realizable by giving kinetic 
energy to the active species of carbon, such as for example, carbon ion, and making it 
collide with the front face of a slide member body, or an interlayer s front face. It is in 
the condition which impressed the negative auto-bias electrical potential difference 
to the substrate, and, specifically, can realize by the approach of making carbon ion 
etc. colliding with a front face. 

[0014] The hard carbon coat in this invention can consist of a diamond thin film, mixed 
film of diamond structure and amorphous carbon structure, or an amorphous carbon 
thin film. The mixed film and an amorphous carbon thin film are the so-called 
diamondHike carbon coats. Generally the diamond-like carbon coat contains hydrogen. 
In a diamond-like carbon coat, if there are few hydrogen contents, a degree of 
hardness will become high and abrasion resistance will improve. Moreover, if a 
hydrogen content increases, internal stress will become low and adhesion with a 
substrate will improve. Therefore, in this invention, it is desirable to have an inclination 
of hydrogen concentration where the hydrogen concentration of the part which is 
distant from the front face of a hard carbon coat becomes higher than the part near a 
front face. By having the inclination of such hydrogen concentration, it excels in 
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abrasion resistance and the good hard carbon coat of adhesion with a substrate can 
be formed. 

[0015] In this invention, the hard carbon coat may contain at least one sort of alloying 
elements chosen from the group who consists of Si, N, Ta, Cr, F, and B. By content of 
such an alloying element, coefficient of friction of a hard carbon coat falls, and 
abrasion resistance improves. As a content of such an alloying element, 3-60 atom % 
is ten to 50 atom % desirable still more preferably. Moreover, as for such an alloying 
element, it is desirable to have a concentration inclination where the concentration of 
the part near the front face of a carbon coat becomes higher than the part which is 
distant from a front face. By having such a concentration inclination, coefficient of 
friction of the part near a carbon coat front face can become low, and abrasion 
resistance can be raised more effectively. 

[0016] The compressor of this invention is characterized by having the slide member 
of above-mentioned this invention. For example, in the case of the compressor of a 
both-way formula which consists of a cylinder and a piston, this invention is applicable 
to the cylinder which used inner skin as the sliding front face, and the piston which 
used the peripheral face as the sliding front face. If the 1st aspect of affairs is 
followed, a hard carbon coat will be prepared on the inner skin of a cylinder, and a 
mixolimnion will be formed near the front face of the inner skin of a cylinder. Moreover, 
a hard carbon coat is formed on the peripheral face of a piston, and a mixolimnion is 
formed near the peripheral face of a piston. If the 2nd aspect of affairs is followed, an 
interlayer is prepared on the inner skin of a cylinder, a mixolimnion will be formed near 
this interlayer s front face, and a hard carbon coat will be prepared on an interlayer. In 
the case of a piston, an interlayer is prepared on the peripheral face of a piston, a 
mixolimnion is formed near this interlayer s front face, and a hard carbon coat is 
prepared on an interlayer. 

[0017] The rotary compressor of this invention is a rotary compressor equipped with 
the slide member of above-mentioned this invention. The roller which was attached in 
the eccentric section of the rotating crankshaft in the concrete operation gestalt of 
the rotary compressor of this invention and which has a peripheral face, and the roller 
were contained, and it was contained by Mizouchi formed in the inside of the cylinder 
which has inside the sliding surface which slides in contact with the peripheral face of 
a roller, and a cylinder, and has the vane on which a point slides in contact with the 
peripheral face of a roller. 

[0018] In 1 operation gestalt of the rotary compressor of this invention, a vane is the 
slide member of this invention, and even if there are few vanes, a point or a lateral 
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portion is a sliding front face. Therefore, in the 1st aspect of affairs, even if there are 
few vanes, a hard carbon coat is prepared on a point or a lateral portion, and even if 
there are few vanes, a mixolimnion is formed near the front face of a point or a lateral 
portion. In the 2nd aspect of affairs, even if there are few vanes, an interlayer is 
prepared on a point or a lateral portion, a hard carbon coat is prepared on this 
interlayer, and a mixolimnion is formed near an interlayer s front face. 
[0019] In other operation gestalten of the rotary compressor of this invention, a roller 
is the slide member of this invention and the peripheral face of a roller is a sliding front 
face. Therefore, in the 1st aspect of affairs, a hard carbon coat is prepared on the 
peripheral face of a roller, and a mixolimnion is formed near the peripheral face of a 
roller. In the 2nd aspect of affairs, an interlayer is prepared on the peripheral face of a 
roller, a hard carbon coat is prepared on this interlayer, and a mixolimnion is formed 
near an interlayer s front face. 

[0020] In the operation gestalt of further others of the rotary compressor of this 
invention, a cylinder is the slide member of this invention and the inside of the slot on 
the cylinder is a sliding front face. Therefore, in the 1st aspect of affairs, a hard 
carbon coat is prepared on the inside of the slot on the cylinder, and a mixolimnion is 
formed near the inside of the slot on the cylinder. In the 2nd aspect of affairs, an 
interlayer is prepared on the inside of the slot on the cylinder, a hard carbon coat is 
prepared on this interlayer, and a mixolimnion is formed near an interlayer s front face. 
[0021] The rotary compressor according to the 3rd aspect of affairs of this invention 
is equipped with a roller, a cylinder, and a vane, and even if there are few vanes, a hard 
carbon coat is formed on a point or a lateral portion, the peripheral face of a roller, or 
the inside of the slot on the cylinder. 

[0022] In the 3rd aspect of affairs, an interlayer may be formed between a hard carbon 
coat, a vane, the peripheral face of a roller, or the inside of the slot on the cylinder. 
The interlayer used in the 2nd aspect of affairs of the above as such an interlayer can 
be used. 

[0023] As for a hard carbon coat, also in the 3rd aspect of affairs, it is desirable to 
have an inclination of hydrogen concentration where the hydrogen concentration of 
the part which could contain hydrogen and is distant from the front face of a hard 
carbon coat becomes higher than the part near a front face. 

[0024] As for a hard carbon coat, also in the 3rd aspect of affairs, it is desirable to 
have an inclination of alloying element concentration where at least one sort of 
alloying elements chosen from the group who consists of Si, N, Ta, Cr, F, and B may be 
contained, and the alloying element concentration of a part near the front face of a 
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hard carbon coat becomes higher than the part which is distant from a front face. 
[0025] In this invention, although especially the quality of the material of a slide 
member body is not limited, an iron system alloy, cast iron (MONIKURO cast iron), 
steel (rapid tool steel), an aluminium alloy, carbon (aluminum sinking-in carbon), the 
ceramics (the oxide of Ti, aluminum, Zr, Si, W, and Mo, a nitride, carbide), nickel alloy, 
stainless steel, etc. are mentioned, for example. 
[0026] 

[Embodiment of the Invention] Drawing 8 is the outline sectional view showing the 
general structure of a rotary compressor. In drawing 8 , the crankshaft to which 1 
drives with a well-closed container and the motor with which 2 does not illustrate, and 

3 are the rollers attached in the eccentric section of a crankshaft 2, and this roller 3 
consists of MONIKURO cast iron. 

[0027] 4 is the barrel cylinder which contained the roller 3, and this cylinder 4 consists 
of cast iron. The cylinder slot prepared in order that the vane 6 which 5 mentions later 
might reciprocate, and 6 are the vanes for dividing the space in a barrel cylinder 4 into 
the high-pressure section and depression, and this vane 6 consists of high speed tool 
steel (SKH51). 

[0028] 7 is a spring for energizing a vane 6 to a roller 3 side. It is the discharge tube 
which carries out the regurgitation of the suction pipe with which 8 supplies a 
refrigerant into a barrel cylinder 4, and the refrigerant with which 9 was compressed in 
the barrel-cylinder 4 interior, and a pressure and temperature rose to the compressor 
exterior. 

[0029] Explanation of the rotary compressor constituted as mentioned above of 
operation is given to below. The roller 3 which the crankshaft 2 drove and was 
attached in the eccentric section of a crankshaft 2 by the motor rotates the inside of 
a barrel cylinder 4 in accordance with a periphery. Since the vane 6 has received 
energization of high pressure gas and a spring 7, while a vane 6 the peripheral face of 
a roller 3, and always contacts with rotation of this roller 3, it reciprocates the inside 
of the cylinder slot 5. 

[0030] After the refrigerant absorbed through the suction pipe 8 by repeating this 
movement continuously into the barrel cylinder 4 is compressed in the barrel-cylinder 

4 interior and a pressure and temperature rise, it is breathed out by the rotary 
compressor exterior through a discharge tube 9. 

[0031] Drawing 1 is an outline sectional view of the vane 6 in which the hard carbon 
coat was formed used for the rotary compressor of this invention, in addition, the hard 
carbon coat in the gestalt of operation of this invention — a diamond thin film and the 
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mixed thin film of diamond structure and amorphous carbon structure — being certain 

— it is — it is an amorphous carbon thin film. 

[0032] moreover, an interlayer — Si, Ti, Zr, germanium, Ru, Mo, and W — being certain 

— it is — they are these oxides, these nitrides, or these carbide. With the gestalt of 
operation shown in drawing 1 , the interlayer 61 who consists of Si is formed on a vane 
6, and the hard carbon coat 62 is formed on this interlayer 61. The hard carbon coat 
62 is considered as the coat presentation with good adhesion on the vane 6. 
[0033] Furthermore, preferably, towards 62~near interface a to the coat layer 62b 
front face, the hard carbon coat 62 is continuously constituted so that hydrogen 
concentration may become low and it may have an inclination functional structure. 
[0034] Thus, since hydrogen concentration is made high at the 62-near interface a 
side, the near internal stress and the near film degree of hardness which touch an 
interlayer 61 are small, consequently exfoliation has stopped being able to produce 
the hard carbon coat 62 easily. 

[0035] Moreover, the hard carbon coat 62 which has an inclination functional 
structure in the thickness direction in this invention is not limited to that from which 
hydrogen concentration is changing in the thickness direction continuously, but 
hydrogen concentration changes stair-like and an inclination functional structure may 
be prepared so that hydrogen concentration may have a low layer and a layer with 
high hydrogen concentration relatively. 

[0036] Drawing 2 is an outline sectional view of the roller 3 in which the hard carbon 
coat was formed used for the rotary compressor of this invention. Drawing 2 is the 
sectional view showing the gestalt of the 1 operation of a hard carbon coat according 
to this invention. 

[0037] With the gestalt of operation shown in drawing 2 , the interlayer 31 who 
consists of Si is formed on a roller 3, and the hard carbon coat 32 is formed on this 
interlayer 31. The hard carbon coat 32 is considered as the coat presentation with 
good adhesion on the roller 3. 

[0038] Furthermore, preferably, towards 32-near interface a to the coat layer 32b 
front face, the hard carbon coat 32 is continuously constituted so that hydrogen 
concentration may become low and it may have an inclination functional structure. 
[0039] Thus, since hydrogen concentration is made high at the 32-near interface a 
side, the near internal stress and the near film degree of hardness which touch an 
interlayer 31 are small, consequently exfoliation has stopped being able to produce 
the hard carbon coat 32 easily. 

[0040] Moreover, the hard carbon coat 32 which has an inclination functional 
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structure in the thickness direction in this invention is not limited to that from which 
hydrogen concentration is changing in the thickness direction continuously, but 
hydrogen concentration changes stair-like and an inclination functional structure may 
be prepared so that hydrogen concentration may have a low layer and a layer with 
high hydrogen concentration relatively. 

[0041] Drawing 3 is the expanded sectional view of the cylinder slot 5 in which the 
hard carbon coat used for the rotary compressor of this invention was formed. 
Drawing 3 is the sectional view showing the gestalt of the 1 operation of a hard carbon 
coat according to this invention. 

[0042] With the gestalt of operation shown in drawing 3 , the interlayer 51 who 
consists of Si is formed on the cylinder slot 5, and the hard carbon coat 52 is formed 
on this interlayer 51. The hard carbon coat 52 is considered as the coat presentation 
with good adhesion on the cylinder slot 5. 

[0043] Furthermore, preferably, towards 52™near interface a to the coat layer 52b 
front face, the hard carbon coat 52 is continuously constituted so that hydrogen 
concentration may become low and it may have an inclination functional structure. 
[0044] Thus, since hydrogen concentration is made high at the 52-near interface a 
side, the near internal stress and the near film degree of hardness which touch an 
interlayer 51 are small, consequently exfoliation has stopped being able to produce 
the hard carbon coat 52 easily. 

[0045] Moreover, the hard carbon coat 52 which has an inclination functional 
structure in the thickness direction in this invention is not limited to that from which 
hydrogen concentration is changing in the thickness direction continuously, but 
hydrogen concentration changes stair-like and an inclination functional structure may 
be prepared so that hydrogen concentration may have a low layer and a layer with 
high hydrogen concentration relatively. 

[0046] Drawing 4 is the outline sectional view showing an example of the ECR plasma 
CVD system which can form a hard carbon coat in this invention. With reference to 
drawing 4 , the plasma generating room 104 and the reaction chamber in which a 
substrate 113 is installed are established in the interior of the vacuum chamber 108. 
The end of a waveguide 102 is attached in the plasma generating room 104, and the 
microwave supply means 101 is formed in the other end of a waveguide 102. 
[0047] The microwave generated with the microwave supply means 101 passes along 
a waveguide 102 and the microwave installation aperture 103, and is led to the plasma 
generating room 104. The discharge gas installation tubing 105 for making discharge 
gas, such as argon (Ar) gas, introduce in the plasma generating room 104 is formed in 
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the plasma generating room 104. Moreover, the plasma field generator 106 is formed in 
the perimeter of the plasma generating room 104. 

[0048] The drum-like electrode holder 112 is installed in the reaction chamber in the 
vacuum chamber 108 so that rotation of the surroundings of a revolving shaft 
perpendicular to the space of drawing 4 may be attained, and the motor which carries 
out an illustration abbreviation is connected with this electrode holder 112. 
[0049] The peripheral face of an electrode holder 1 12 is equipped with the base 
materials 113, such as a vane of plurality (this example 24 pieces), at equal spacing. 
RF generator 110 is connected to the electrode holder 112. 

[0050] The metal shielding covering 1 14 tubed to the perimeter of an electrode holder 
1 1 2 is about 5mm distance partition **** eclipse ****** from an electrode holder 1 1 2. 
This shielding covering 1 14 is connected to the earth electrode. When forming a coat, 
this shielding covering 1 14 is formed in order to prevent that discharge between 
electrode holders 112 other than a coat formation part and the vacuum chamber 108 
occurs with the high frequency (RF) electrical potential difference impressed to an 
electrode holder 112, 

[0051] Opening 115 is formed in the shielding covering 114. It passes along this 
opening 115 and the plasma pulled out from the plasma generating room 104 is 
emitted to the base material 113 with which the electrode holder 112 was equipped. 
The reactant gas installation tubing 1 1 6 is formed in the vacuum chamber 108. The tip 
of this reactant gas installation tubing 116 is located above opening 115. 
[0052] In addition, when forming the hard carbon coat 32 in the peripheral face of a 
roller 3, without using a rotating drum, RF generator 1 10 is connected to a roller 3, and 
shielding covering 114 is made into structure which is established by separating about 
5mm from this roller 3, and this shielding covering 1 14 is connected to the earth 
electrode. 

[0053] The gestalt of the operation which forms a hard carbon coat as shown in 
drawing 1 on a vane 6 is concretely explained below using above coat formation 
equipment. First, the inside of the vacuum chamber 108 is exhausted to 10-5 - 
10-7Torr, and the vane electrode holder 1 12 is rotated at the rate of about 10 rpm. 
[0054] Next, while supplying Ar gas by 5.7x1 0-4Torr from the discharge gas 
installation tubing 105, the microwave of 2.45GHz and 100W is supplied from the 
microwave supply means 101, and Ar plasma formed in the plasma generating room 
104 is emitted to the front face of a vane 6. 

[0055] It can come, simultaneously is CH4 from the reactant gas tubing 116. 
13.56MHz RF power is impressed to the vane electrode holder 112 from RF generator 
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110, supplying gas by 1.3x1CK3Torr. The auto-bias electrical potential difference 
which generates impression of RF power to this vane electrode holder 112 in a 
substrate as shown in drawing 5 placed in early stages of membrane formation, and it 
is 0V, and RF power was adjusted and impressed so that it might be set to -50V after 
[ at the time of membrane formation termination ] 15 minutes. 

[0056] According to the above process, the hard carbon coat of 5000A of thickness 
was formed on the vane 6. Drawing 6 is drawing showing the relation between the 
auto-bias electrical potential difference generated in a vane electrode holder, and the 
degree of hardness of the hard carbon coat formed at the time of this auto-bias 
electrical potential difference, internal stress and hydrogen concentration. 
[0057] Such measured value is numeric values acquired by putting on the equipment 
shown in drawing 4 , forming a hard carbon coat on the conditions which fixed the 
auto-bias electrical potential difference generated in a vane electrode holder, and 
measuring each property of the obtained hard carbon coat. 

[0058] When an auto-bias electrical potential difference is 0V so that clearly from 
drawing 6 , the degree of hardness of a hard carbon coat is 800Hv extent, internal 
stress is 5GPa extent, and hydrogen concentration is 60%. 

[0059] Furthermore, when an auto-bias electrical potential difference is -50V, a 
degree of hardness is 3000Hv extent, internal stress is 6.5GPa extent, and hydrogen 
concentration is 35%. Therefore, it is thought with advance of coat formation that 
change of each property that an auto-bias electrical potential difference is shown in 
drawing 6 in the hard carbon coat of the gestalt of the above-mentioned 
implementation changed from 0 to -50V has arisen in the thickness direction. 
[0060] Therefore, in 62-near interface a of an interlayer 61 and the hard carbon coat 
62, although a degree of hardness is small, it turns out that internal stress also serves 
as a small presentation and it has become the presentation excellent in the adhesion 
over a vane 6. 

[0061] Moreover, in 62-near coat front face b, it turns out that the degree of hardness 
etc. is high and it has become the presentation with the degree of hardness for which 
it asks as a hard carbon coat. Here, the hard carbon coat 62 was formed in the vane 6 
used for the rotary compressor of this invention. The formation conditions of a coat 
performed conditions other than an auto-bias electrical potential difference like the 
gestalt of above-mentioned operation. 

[0062] An auto-bias electrical potential difference sets for [ of the after / 5 minutes / 
of membrane formation initiation ] 5 minutes to 0V, as shown in drawing 7 , and it was 
made to be set to -50V between [10 minute ] after [ of after that ] 15 minutes. 
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Consequently, on a vane 6, 5000A of thickness and the hard carbon coat of 
degree-of-hardness 3000Hv are formed. 

[0063] Moreover, as a comparison, during coat formation of the auto-bias electrical 
potential difference generated in a vane electrode holder, it fixed with 0V and the hard 
carbon coat was formed on the same conditions as the gestalt of above-mentioned 
operation except it. Consequently, on the vane 6, 5000A of thickness and the hard 
carbon coat of degree-of-hardness 800Hv were formed. 

[0064] The evaluation trial of adhesion was performed about the hard carbon coat. 
The indentation test of the fixed load (load = 1kg) which used the Vickers indenter 
performed evaluation of adhesion. The measurement size was made into 50 pieces, 
and the number which exfoliation generated on the hard carbon coat 62 on a vane 6 
was counted and evaluated. The hard carbon coat formed while changing the 
auto-bias from 0V to -50V, as it was shown in drawing 5 , after the evaluated hard 
carbon coat formed the middle class 61 (100A of thickness) who consists of Si on a 
vane 6, The hard carbon coat formed while impressing -50V after [ of membrane 
formation initiation ] 1 minute and impressing uniformly by -50V till thin film formation 
termination on the direct vane 6, without forming the middle class 61 who consists of 
Si, It is the hard carbon coat which formed the middle class 61 of Si, impressed 
auto-bias electrical-potential-difference-50V after [ of membrane formation 
initiation ] 1 minute, impressed uniformly by -50V till termination, and was formed. An 
evaluation result is shown in Table 1. 
[0065] 
[Table 1] 



[0066] In not forming the middle class 61 who consists of Si on a vane 6 so that 
clearly from Table 1 Even if it sets an auto-bias electrical potential difference to -50V, 
there is much decrepitation student number of the hard carbon coat 62 as 45 pieces. 
The middle class 61 who consists of Si on the other hand was formed on the vane 6, 
and when the hard carbon coat 62 was formed on the middle class 61 by -50V, the 
exfoliation generating number of the hard carbon coat 62 decreased the auto-bias to 
five pieces. 
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[0067] Furthermore, when the middle class 61 who consists of Si was formed on the 
vane 6, and the hard carbon coat 62 was formed on the middle class 61, changing an 
auto-bias to 0 — 50V, the exfoliation generating number of the hard carbon coat 62 
became zero piece. 

[0068] The hard carbon coat according to this invention has a fully high film degree of 
hardness, it excels in adhesion, and above shows that the sludge in each sliding 
section of a vane 6, a roller 3, and the cylinder slot 5 is controlled as compared with 
the former by this. 

[0069] In addition, in the gestalt of the above-mentioned implementation, although the 
hard carbon coat was formed using the ECR plasma CVD system, the hard carbon 
coat of this invention is not limited to such a formation approach. 
[0070] Generating of a sludge can be controlled, even if according to this invention it 
can obtain the vane and roller with which the hard carbon coat equipped with a degree 
of hardness, chemical stability, etc. was formed, and a cylinder slot, and it is the 
prolonged drive of a rotary compressor further since it can consider as the hard 
carbon coat excellent in a vane, a roller, and the adhesion over a cylinder slot so that 
clearly from the above explanation. Consequently, while preventing that supply of a 
refrigerant becomes impossible through a capillary tube, the effectiveness of 
preventing doing fatal damage to a rotary compressor is done so. 
[0071] Drawing 9 is the outline sectional view showing one example according to the 
1st aspect of affairs of this invention. The mixolimnion 63 is formed near the front 
face of the vane 6 which is a slide member body. The hard carbon coat 64 is formed on 
the mixolimnion 63. 

[0072] Drawing 10 is an expanded sectional view in which it is shown near the front 
face of the vane 6 shown in drawing 9 . The mixolimnion 63 is formed in the field in the 
vane 6 near the front face of a vane 6 as shown in drawing 10 . The mixolimnion 63 is 
formed from Fe and carbon which are a configuration element of a vane 6. The carbon 
concentration of partial 63b near the front face of a mixolimnion 63 is higher than the 
carbon concentration of partial 63a which is distant from a front face, and the 
mixolimnion 63 has the inclination of such carbon concentration. Such a mixolimnion 
63 can be formed by introducing carbon into the field near the front face of a vane 6. 
Installation of such carbon can be formed in the coat formation by the 
above-mentioned ECR plasma CVD by making a vane 6 generate a negative auto-bias 
electrical potential difference in early stages of coat formation. 
[0073] On the mixolimnion 63, the hard carbon coats 64, such as a diamond-like 
carbon coat, are formed. It is desirable still more desirable that it is 5A or more, and 
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the thickness of a mixolimnion 63 is 10-200A. 

[0074] The auto-bias electrical potential difference generated in a vane was set to 
-50V for 1 minute after coat formation initiation, as shown in drawing 1 1 , using the 
equipment shown in drawing 4 , it was once referred to as 0V after that, the absolute 
value was gradually enlarged so that it might become -50V before coat formation 
termination, and the hard carbon coat was formed. Thus, the mixolimnion was made to 
form near the front face of a vane by being referred to as -50V for [ of an immediately 
after / coat formation initiation ] 1 minute. Consequently, on the vane, 5000A of 
thickness and the hard carbon coat of degree-of-hardness 3000Hv were formed. 
[0075] About the obtained hard carbon coat, it scratched and adhesion was evaluated 
by the trial. The number which was scratched and exfoliation generated among 50 
measurement sizes the condition for 100mm/in rate 500g of maximum loads was 
counted and evaluated using the diamond stylus. The exfoliation number was zero 
piece. 

[0076] As a comparison, as shown in drawing 5 , in the early stages of coat formation 
initiation, it was 0V, and the auto-bias electrical potential difference generated in a 
vane impressed RF power, and formed the hard carbon coat so that it might be set to 
-50V after [ at the time of coat formation termination ] 15 minutes. The exfoliation 
number was ten pieces, although the thickness of the hard carbon coat of the 
obtained comparison was 5000A and degrees of hardness were 3000Hv(s). 
[0077] The adhesion over the base material of a hard carbon coat can be raised by 
forming the mixolimnion of effective thickness near the front face of the vane which is 
a base material so that clearly from the above result. 

[0078] Drawing 12 is the outline sectional view showing other examples according to 
the 1st aspect of affairs of this invention. The mixolimnion 33 is formed near the front 
face of a roller 3. The mixolimnion 33 has the inclination of the carbon concentration 
used as the concentration with the carbon concentration of the part near a front face 
higher than the part which is distant from a front face like the example shown in 
drawing 1 1 . Moreover, a mixolimnion 33 can be formed like the example shown in 
drawing 1 1 . The hard carbon coat 34 is formed on the mixolimnion 33. 
[0079] By forming a mixolimnion 33 near the front face of a roller 3, the adhesion over 
the roller 3 of the hard carbon coat 34 can be raised. Drawing 13 is the outline 
sectional view showing other examples in the pan according to the 1st aspect of 
affairs of this invention. The mixolimnion 53 is formed near the front face of the 
cylinder slot 5. The mixolimnion 53 has the inclination of carbon concentration where 
the carbon concentration of the part near a front face turns into concentration higher 
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than the part which is distant from a front face like the example shown in drawing 1 1 . 
A mixolimnion 53 can be formed like the example shown in drawing 1 1 . The hard 
carbon coat 54 is formed on the mixolimnion 53. 

[0080] By forming a mixolimnion 53 near the front face of the cylinder slot 5, the 
adhesion over the front face of the cylinder slot 5 of the hard carbon coat 54 can be 
raised. Drawing 14 is the outline sectional view showing one example according to the 
2nd aspect of affairs of this invention. The interlayer 65 is formed on the vane 6 and 
the mixolimnion 66 is formed near an interlayer s 65 front face. The mixolimnion 66 
consists of an interlayer s 65 configuration elements and carbon. The hard carbon 
coat 67 is formed on the interlayer 65. 

[0081] Drawing 15 is an expanded sectional view in which it is shown near the front 
face of the vane of the example shown in drawing 14 . As shown in drawing 1 5 , the 
mixolimnion 66 has the inclination of carbon concentration where the carbon 
concentration of partial 66b near a front face becomes higher than the carbon 
concentration of partial 66a which is distant from a front face. Such a mixolimnion 66 
can be formed by introducing carbon near an interlayer s 65 front face like the 
mixolimnion 63 shown in drawing 10 . Installation of such carbon can be performed in 
the early stages of coat formation for example, in an ECR plasma-CVD method by 
making a base material generate a negative auto-bias electrical potential difference, 
and making carbon ion collide on the surface of a base material. 
[0082] The hard carbon coat 67 is formed on the mixolimnion 66. By existence of a 
mixolimnion 66, the hard carbon coat 67 shows good adhesion to an interlayer 65. In 
the 2nd aspect of affairs, when the thickness of a mixolimnion becomes thicker than 
an interlayer, a mixolimnion is formed not only an interlayer but near the front face of 
the base material which is the substrate. 

[0083] Drawing 16 is drawing showing change of a presentation of the thickness 
direction in the mixolimnion formed in the interlayer. In this example, an interlayer is 
an interlayer who consists of Si. RF power was impressed to the substrate electrode 
holder so that the auto-bias electrical potential difference generated in a substrate 
might be set to -50V in early stages of membrane formation, and the hard carbon coat 
was formed on the interlayer of Si on the same conditions as the above-mentioned 
example except it. 

[0084] As shown in drawing 16 , carbon concentration is about 0 from the front face in 
the location with a depth of 50A, and the thickness of a mixolimnion is about 50A. The 
high concentration part A with the highest carbon concentration exists in about 35% of 
location of the thickness of a mixolimnion from the front face of a mixolimnion in a 
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mixolirnnion. The carbon concentration of the high concentration part A is about 70 
atoms %. As shown in drawing 16 , the inclination B of the carbon concentration used 
as concentration with the carbon concentration of the part near a front face higher 
than the part which is distant from a front face exists in the mixolirnnion. From the 
high concentration part A, in the field near a front face, the inclination C where carbon 
concentration decreases a little exists as a front face is approached. Thus, when the 
carbon concentration of a part near a front face turns into concentration higher than 
the part which is distant from a front face in a mixolirnnion, the adhesion of the hard 
carbon coat formed on a mixolirnnion is raised. 

[0085] The thickness of a mixolirnnion is controllable by changing the auto-bias 
electrical potential difference generated in a substrate. For example, in the case of 
the middle class of Si, thickness of a mixolirnnion can be made into about 130A by 
setting to -1kV the auto-bias electrical potential difference generated in the 
substrate in the early stages of coat formation. 

[0086] The interlayer of Si with a thickness of 100A was formed on the vane, and the 
hard carbon coat was formed on this. The auto-bias electrical potential difference was 
changed in the membrane formation process, as shown in drawing 1 1 . Consequently, 
5000A of thickness and the hard carbon coat of degree-of-hardness 3000Hv were 
formed. The exfoliation number was zero piece, when it scratched and adhesion was 
evaluated by the trial about the obtained hard carbon coat. 

[0087] Next, the hard carbon coat containing an alloying element was formed. The 
hard carbon coat containing an alloying element was formed using the equipment 
shown in drawing 17 . The 2nd opening 1 17 is formed in the location different from the 
opening 115 of the shielding covering 114 with reference to drawing 17 . The target 

1 18 is formed in the location corresponding to this 2nd opening 117. The ion beam gun 

1 19 is formed in the location which can irradiate an ion beam at this target 118. Other 
configurations are the same as that of the equipment shown in drawing 4 . 

[0088] It formed with the equipment which shows the hard carbon coat containing 
these alloying elements to drawing 17 , using Si, Ta, Cr, and B as an ingredient of a 
target. The hard carbon coat containing an alloying element was formed by rotating 
the vane electrode holder 112 during hard carbon coat formation, making carbon 
deposit in the 1st opening 115, and making an alloying element deposit in the 2nd 
opening 117. In addition, as a base material, the vane in which the middle class (100A 
of thickness) of Si was formed was used. 

[0089] Moreover, in making N or F contain, it does not use a target 118, but it is N2 in 
the ambient atmosphere of thin film formation. Gas or CF4 It formed by adding gas. 
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Specifically, it is CH4. It is N2 to partial pressure 1.3x10-3Torr of gas. Gas or CF4 It 
carried out by supplying gas so that it may become the partial pressure of 
1.0x10-3Torr. 

[0090] About the obtained hard carbon coat, coefficient of friction and abrasion loss 
were measured with the front-face nature measurement machine. Coefficient of 
friction was measured about Si, Ta, and F, and abrasion loss was measured about N, 
Cr, and B. In addition, the thing which does not form the interlayer and the hard carbon 
coat on a vane, and the thing in which the hard carbon coat which does not contain 
the alloying element was formed were produced as a comparison, and coefficient of 
friction and abrasion loss were measured similarly. About abrasion loss, it considered 
as the relative evaluation to the hard carbon coat which does not contain the alloying 
element. A measurement result is shown in Table 2. In addition, measurement of 
abrasion loss considered the count of sliding as 2000 round trips, using alumina balls 
as an indenter. 
[0091] 
[Table 2] 



[0092] Coefficient of friction and abrasion loss can be raised by making an alloying 
element contain so that clearly from Table 2. Moreover, you may make it the 
concentration of the alloying element in a hard carbon coat become higher than the 
part into which the part near a front face separated from the front face. By preparing 
the inclination of such alloying element concentration, the adhesion of a hard carbon 
coat can be raised further. 

[0093] Drawing 18 is the outline sectional view showing other examples according to 
the 2nd aspect of affairs of this invention. The interlayer 35 is formed on the front 
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face of a roller 3. The mixolimnion 36 is formed near an interlayer's 35 front face. The 
hard carbon coat 37 is formed on the interlayer 35. An interlayer's 35 mixolimnion 36 
can be formed like the example shown in drawing 14 . By forming a mixolimnion 36 in 
an interlayer 35, the adhesion of the hard carbon coat 37 can be raised further. 
[0094] Drawing 19 is the outline sectional view of the example of others [ pan / 
according to the 2nd aspect of affairs of this invention ]. The interlayer 55 is formed 
on the front face of the cylinder slot 5. The mixolimnion 56 is formed near an 
interlayer's 55 front face. The hard carbon coat 57 is formed on the interlayer 55. An 
interlayer's 55 mixolimnion 56 can be formed like the example shown in drawing 14 . By 
forming a mixolimnion 56 in an interlayer 55, the adhesion of the hard carbon coat 57 
can be raised further. 

[0095] In the above-mentioned example, although a hard carbon coat and the middle 
class are formed not only in the point of a vane 6 but in fields other than a point, a 
hard carbon coat and the middle class may be formed only in the point of a vane. 
[0096] Although the slide member of a rotary compressor was made into the example 
and the above-mentioned example explained it, the slide member of this invention is 
not limited to the slide member used for a rotary compressor. For example, this 
invention may be applied to a cylinder, the cylinder of the reciprocating compressor 
which consists of pistons and a piston, and the O ring outside surface further 
prepared in the piston. 

[0097] Drawing 20 is the perspective view showing scrolling used for a scrolling type 
compressor. This invention may be applied to such scrolling 70. In addition, in such 
scrolling 70, the lap section 71 and the front face 72 of an end plate turn into a sliding 
front face. 

[0098] Moreover, the slide member of this invention is not limited to the slide member 
used for a compressor, and can be widely applied to the slide member which has a 
sliding front face. For example, this invention may be applied to a slide member like a 
cutting edge and an inner cutting edge outside an electric shaver. Furthermore, this 
invention may be applied to the sliding section of the thin film magnetic head used for 
a hard disk drive unit, the cylinder of VTR, and the outside surface of a magneto-optic 
disk. 
[0099] 

[Effect of the Invention] If this invention is followed, the hard carbon coat which has a 
high degree of hardness can be formed with sufficient adhesion on a base material. 
Therefore, it excels in abrasion resistance, and it can be stabilized for a long period of 
time, and can consider as the slide member which can be used. 
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[0100] Therefore, in the compressor and rotary compressor using such a slide 
member, even if it drives for a long time, generating of a sludge etc. can be controlled, 
and it can be used, being stabilized for a long period of time. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view showing one example according to the 3rd aspect of affairs of this invention. 
[Drawing 2] The outline sectional view showing other examples according to the 3rd aspect of affairs of this 
invention. 

[Drawing 3] The outline sectional view showing other examples in the pan according to the 3rd aspect of affairs of 
this invention. 

[Drawing 4] The outline sectional view showing an example of the ECR plasma CVD system used in the example 
according to this invention. 

[Drawing 5] Drawing showing the relation of the membrane formation time amount and the auto-bias electrical 
potential difference in the example according to this invention. 

[Drawing 6] Drawing showing the relation between an auto-bias electrical potential difference, and a degree of 
hardness, internal stress and hydrogen concentration. 

[Drawing 7] Drawing showing the relation of the membrane formation time amount and the auto-bias electrical 
potential difference in the example according to this invention. 

[Drawing 8] The outline sectional view showing the general structure of a rotary compressor. 

lQrawjng_9l The outline sectional view showing one example according to the 1st aspect of affairs of this invention. 
[Drawing 10] The expanded sectional view in which it is shown near the front face of the vane in the example shown 
in drawing 9 . 

[Drawing 1 1] Drawing showing the relation of the membrane formation time amount and the auto-bias electrical 
potential difference in the example according to this invention. 

LDrawjngJL?! The outline sectional view showing other examples according to the 1st aspect of affairs of this 
invention. 

[Drawing 13] The outline sectional view showing other examples in the pan according to the 1st aspect of affairs of 
this invention. 

[Drawing 14] The outline sectional view showing one example according to the 2nd aspect of affairs of this 
invention. 

[Drawing 15] The expanded sectional view in which it is shown near the front face of the vane in the example shown 
in drawing 14 . 

£B£3wi0fi_l^l Drawing showing presentation change of the thickness direction of the mixolimnion in the example 
according to this invention. 

[Drawing 1 7] The outline sectional view showing other examples of the ECR plasma CVD system used in the 
example according to this invention. 

[Drawing 18] The outline sectional view showing other examples according to the 2nd aspect of affairs of this 
invention. 

[Drawing 19] The outline sectional view showing other examples in the pan according to the 2nd aspect of affairs of 
this invention. 

[Drawing 20] The perspective view showing scrolling used for a scrolling type compressor. 
[Description of Notations] 
3 — Roller 

31 — Interlayer 

32 — Hard carbon coat 

33 — Mixolimnion 

34 — Hard carbon coat 

35 — Interlayer 

36 — Mixolimnion 

37 — Hard carbon coat 
5 — Cylinder slot 

51 — Interlayer 

52 — Hard carbon coat 

53 — Mixolimnion 

54 — Hard carbon coat 

55 — Interlayer 
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56 — Mixolimnion 

57 — Hard carbon coat 
6 — Vane 

61 — Interiayer 

62 — Hard carbon coat 

63 — Mixolimnion 

64 — Hard carbon coat 

65 — Interiayer 

66 — Mixolimnion 

67 — Hard carbon coat 



[Translation done.] 



http://www4/ipdljnpitgojp/cgi-bin/tran_web_cgi_ejje 



2007/08/22 



JP, 10-082390, A [Drawing 1] 



Drawing selection j drawing 1 




61- 



62- 



AT 

62b 62a 6 



[Translation done.] 



1/1 V 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/08/22 



JP, 10-082390, A [Drawing 2] 



1/1 ^— V 



Drawing selection j drawing 2 



32 




32a 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eiie 



2007/08/22 



JP, 10-082390, A [Drawing 3] 



1/1 ^— V 




http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije 



2007/08/22 



JP, 10-082390, A [Drawing 4] 



1/1 ^— V 




http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/08/22 



JP, 10-082390, A [Drawing 5] 



1/1 s<— V 



Drawing selection j drawing 5 




[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ej0e 



2007/08/22 



JP, 10-082390, A [Drawing 6] 



1/1 ^— v 



Drawing selection j drawing 6 




°0 -50 -lOO -150 



[Translation done.] 



http://www4jpdlJnpitgojp/cgi~bin/tran„web„cgi„ejije 



2007/08/22 



JP, 10-082390, A [Drawing 7] 



1/1 s<— V 



Drawing selection I drawing 7 



P -SO 

T 
X 

BE 

(V) < 



5 15 

m m * m w> 



[Translation done.] 



http://www4jpdljnpit.gojp/cgi-bin/tran_web_cgi_eije 



2007/08/22 



JP, 10-082390, A [Drawing 8] 1/1 ^— V 



Drawing selection j drawing 8 




[Translation done.] 



http://www4jpdiJnpitgojp/cgi-bin/tran„web_cgi_ejje 



2007/08/22 



JP, 10-082390, A [Drawing 9] 



Drawing selection j drawing 9 



ff 



1/1 




[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/08/22 



JP, 10-082390, A [Drawing 10] 1/1 V 



Drawing selection ! drawing 1 0 




[Translation done,] 



http://www4jpdljnpit.gojp/cgi~bin/tran_web_cgLeije 



2007/08/22 



JP, 10-082390, A [Drawing 11] 



1/1 ^— V 



Drawing selection j drawing 11 





[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije 



2007/08/22 



JP, 10-082390, A [Drawing 12] 1/1 V 



Drawing selection j drawing 




[Translation done.] 



http://www4jpdl jnpit.gojp/cgi^bin/tran_web_cgi_ejje 



2007/08/22 



JP, 10-082390, A [Drawing 13] 



Drawing selection \ drawing 13 




[Translation done.] 



1/1 V 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/08/22 



JP, 10-082390, A [Drawing 14] 1/1 V 



Drawing selection I drawing 1 4 




[Translation done.] 



http://www4Jpdljnpitgojp/cgi-bin/tran^web_cgLejje 



2007/08/22 



JP, 10-082390, A [Drawing 15] 



1/1 <<— V 




http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije 



2007/08/22 



JP, 10-082390, A [Drawing 16] 



1/1 ^— V 




[Translation done.] 



http://www4jpdljnpit.gojp/cgi-bin/tran„web„cgi_ejje 



2007/08/22 



JP, 10-082390, A [Drawing 17] 



1/1 s<— V 




http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/08/22 



JP, 10-082390, A [Drawing 18] 1/1 ^— V 



Drawing selection j drawing 18 




[Translation clone.] 



http://www4Jpdljnpit.gojp/cgi-bin/tran_web_cgLejje 



2007/08/22 



JP, 10-082390, A [Drawing 19] 1/1 ^~ V 



Drawing selection \ drawing 1 9 




[Translation done.] 



http://www4jpdl.inpit.go,jp/cgi-bin/tran_web„cgi_eije 



2007/08/22 



JP, 10-082390, A [Drawing 20] 



1/1 s<— V 



Drawing selection I drawing 20 




[Translation done.] 



http:/ / www4.ipdl.inpit.go.jp/ cgi-bin/ tran_web_cgi_ejje 



2007/08/22 



